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Changes in Climate Regime
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Increasing drought frequency

Northeast Percent Area in U.S. Drought Monitor Categories
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Driving Questions

Have changes 1n forest structure and composition resulted in increased
vulnerability to climate, insects and disease?

Are these changes consistent in both overstory and understory?

Are there any specific regions in which these changes are occurring or not
occurring?
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Vulnerability to Climate

Potter et al., 2017

Vulnerability to Insects
and Disease

Potter et al., 2019

Adaptability
MODEFACs

Mathews et al., 2012

3 Scoring Systems

Species traits

Four projected
climate change
metrics

Species attrib

!—
Species traits

Prajected area change
Projected range stability
Distance, any future habitat

= Distance, identical future habitat

Expected climate
change pressure

Sevenintrinsic
species attributes

See Figure 3 for traits, attributes and vulnerability dimensions

19 intrinsic
speciestraits

Rarity

Distribution area

Species rankings

.
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Dispersal ability
Drought tolerance
Fire tolerance
Shade Intolerance

Seed crop frequency See Figure 2

Seed viability

Maturity age
Feproductive strategles
Breeding system

Seed rone number
Pollimation vector
Disjunct populations
Successional stage

Site affinities

Fire dependence
Realized niche ccoupancy

SCOTES

Potter et al., 2017

Vulnerability
dimensions
1) Threatexposure

2) Sensitivity to
threat

3) Low adaptive

capacity relating to
threat

Species clustering

Individual species




The Scores
MODFACs Adaptability scoring regions

MODFACs Adaptability = Normalized and Inversed MODFACs adaptability of north American tree species score
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Based on overall scoring quartiles (21,03) of scorring from (Matthews et al., 2011)

CAPTURE Vulnerability to Insect and Disease (CID) scoring regions
CID = Normalized CAPTURE vulnerability to isenct and disease score
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Based on overall scoring means of clusered vulnerability groups from (Fotter et al., 2019}

CAPTURE Vulnerability to Climate (CCL) scoring regions
CCL = Normalized CAPTURE wvulnerability to climate score
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USDA Forest Inventory And Analysis (FIA)
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: Plot — Plot Plot — Plot
tree and seedling plots Filter score Filter score

€rror error

* Following methodology employed in Woodall & Weiskittel . 2021



Northeast HVLA Change Distribution

HVLA = Adaptabilityi e, plotsT CCLtree piot T CI1Dtree plot™ Adaptabilit}’seedling plott CCLseediing piot + ClDseedting plot

High Vulnerability Low Adaptability FIA Plot Scores _
Combined Tree and Seedling Z-score Vulnerability scores and Inverse MODFACSs T test p-value = 1.535113e-12
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Northeast Vulnerability to Climate

Time 1 Tree Vulnerability to Climate

* Spatial patterns show
regions with higher
vulnerability to climate
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ROI Vulnerability to Insects and Disease

Time 1 Tree Vulnerability to Insects and Disease

Spatial patterns show
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ROI Adaptability

Time 1 Tree Adaptability

* Spatial patterns show
regions with less
Adaptability

 Northeastern Maine
and central Acadian
transition

Longitude

* Regions with greater
Adaptability

e (Central coastal Maine
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Changes 1n Adaptability

Change in Tree Adaptability score

Spatial patterns show regions
with decreased Adaptability
* Northern spruce
hardwoods
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Changes 1n Vulnerability to Climate

Increase in Vulnerability to
Climate
e (Central Acadian
transition

Reduction in Vulnerability to
Climate
 North Adirondacks
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Largest average change in
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Changes 1n Vulnerability to Insects and Disease

Change in Tree Insect and Disease Vulnerability score
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Clustered Regions of Like Change

* 6 Regions of like
Change and Sp atial . Eastern Adirondacks and Eerkshi; Adirondacks and Catskills _I n Green Mountains and Whites - -
orientation "

« Broad biological e |
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* Minimal spatial
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Broad Characterization of Changes in Score by Cluster

Region = Southern Acadian Transition

Worst off (1) to Best off (6) 6

Region = Northern Adirondacks

Variable Mean SE Median 5D

Significance Variable Mean i Significance

ADAPT t_diff 0.16 0.016 s 0.406
CCL_t diff 0.009 0.234
CID_t_diff 0.009 [0.052 0.231

ADAPT s_diff 0.021 0.521
CCL_s diff 0.016 0.407
CID_s_diff 0.031 0.771

o : ADAPT t diff EXE)  o.024 ! 0.311 n.s.
CCL_t_diff 0.029 ! 0.371
CID_t_diff 0.016 ] 0.199
ADAPT _s_diff 0.059 ] 0.756
CCL_s_diff 0.036 I 0.464

% : CID_s_diff -0.156 0.024 0.305 Sias

Note: [f a p-value is less than 0.05, it is flagged with one star (*). [f a p-value is less than 0.01, Note: [f a p-value is less than 0.05, it is flagged with one star (*). [f a p-value is less than 0.01,

it is flagged with 2 stars (**). [fa p-value is less than 0.001, itis flagged with three stars () it is flagged with 2 stars (**). [fa p-value is less than 0.001, itis flagged with three stars (%)

Southemn Acadian Transition

Northemn Adirondacks




Species Driving Score Changes 1n Region

Species Importance Value CDF
Top VI change species SpGClCS mn 90th percentﬂe IVI change

[ ]
Some dominant speciessholding and increasing
3

dominance

¥

Changes in species occurring in center of

Species distribution

Abies balzamea

Acer pensylvanicum Changes are occurring across whole range
Acer rubrum

Betula alleghaniensis

Fagus grandifolia

Pinus strobus

Scientific Name Common Name IVIdiff  Rank diff
Cluercus rubra

Acer pensylvanicum Striped maple 0.0965 0.0133
Quercus rubra Red Oak 0.253 0

LR IR AR A A A

Tsuga canadensis

Fagus grandifolia American Beech 0.141 0
Tsuga canadensis Eastern Hemplock 0.121 -0.0133
Betula alleghaniensis Yellow Birch 0.346
Pinus strobus White Pine 0.21
Abies balsamea Balsam Fir 1.21

5 10 Acer rubrum Red Maple 0.212
Importance Value




Conclusion

There have been changes in overstory and understory adaptability and vulnerability to climate, insects
and disease

The spatial pattern however differ under each scoring system

Greatest observable changes occurred in regeneration layer

Considering all variables there are 6 distinct regions of similar changes. Greatest risk regions include:
« Southern Acadian transition

e Acadian boreal transition (north and northeastern Maine)

Species driving this trend appear to be driven by certain species becoming more dominant, as well as
less vulnerable species being replaced by other more vulnerable ones
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Tree Clusters

) Adirondacks and Catskills Green Mountains and Whites = MNorthern Adirondacks
Region =

| Eastem Adirondacks and Berkshire Maine Acadian Boreal Transition | Southem Acadian Transition

Tree Adaptability Cluster CDF

Tree Vulnerability to Climate Cluster CDF
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A vulnerability to climate

Tree Vulnerability to Insects and Disease Cluster CDF

A vulnerability to insects and disease




Seedling Clusters

Adirondacks and Catskills Green Mountains and Whites Marthern Adirondacks

Region ;
g EEI Eastern Adirondacks and Berkshire Maine Acadian Boreal Transition = Southern Acadian Transition

Seedling Adaptability Cluster CDF

Seedling Vulnerability to Climate Cluster COF

0.0
A vulnerability to climate

Seedling Vulnerability to Insects and Disease Cluster CDF

A vulnerability to insects and disease




ecies Driving Diversity Increases in Region

Species Importance Value CDF Celtis occidentalis Picea pungens Quercu

A erariag Species
Top Rank change species P — llexopaca — Platanus occidentalis — Quercus ellipsoidalis — Salixnigra

A Tree Adaptability ATree Vulnerability to Climate ATree Vulnerability to Insects and Disease

0.00 0.02 0 Rank.x y 2ankx Rank.y Ranky
Importance Value Time Time




